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(54) THERMOPLASTIC ELASTOMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new thermoplastic elastomer composition which has 
rich flexibility, excellent formability and excellent compression permanent set. 
SOLUTION: This thermoplastic elastomer composition comprises (A) an isobutylene block 
copolymer comprising (a) an isobutylene polymer block having a silicone group bound to a 
hydrolysable group or hydroxyl group at the terminal and (b) a polymer block consisting mainly 
of an aromatic vinyl compound, and (B) an olefin resin. The composition preferably comprises 
ICQ compound of the component (A) and 10 to 200 pts.wt. of the component (B). The 
composition is preferably cross-linked, when the components (A) and (B) are melted and 
kneaded. 
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CLAIMS 



CCIeimCs}] 

[ClMm I] The thermopl a stic-elastomer constituent containing the isobutylene system bbek 
copol y m er CA) contatnins the polymer block (b) which mrites e sutsect the isobutylene system 
poiymer block (a) and aromatic series vinyl system compound viMch have at the end the nBcon 
ra<fical combaned with the hydtalysis nature madiine or the hyi^xyl group, and olefin system 
resin (B) [claen 2) The thermoptestkr-ebstomer constituent aeconSng to claim 1 which contains 
tfie olefin system resin (B) of the 10 - 200 wetfht section to the isobutylene system Mock- 
copolymer CA) 100 weiiht section. 

[Claim 3] A thermoplas t ic-elastomer constituent ^ven n dwns I and 2 over which a 
th e rmop la stic-elastomer constituent constnicts a bridge dynamically at the tme of melting 
kneacfing of an isobutylefM system Mock copolymer (A) aitd elenn system resin (BX 
[Claim 4] Fur th ermore, the thermopiestie-elastamer constituent eccenSng to claim 1 to 3 which 
conteins a saand condensation catalyst as a (0) l a mpenent 

[Claim $) Furthermore^ the thermopl a stic-elestemer eonstiUienft accorAng to claim 1 to 4 whii^ 
cnntams a plastieizer es a (D) component. 

[Cl«m 6} The thermopl a stic-elastomer constituent eccording to claim 5 whi^ carries out 10- 
300 wei^ section content of tfw plastieizer (D) to the total quantity 100 weight section of (A) 
andCB). 

[Ciwn t] An isobutylene system Uock copolynwr (A) n a thermoplastic-elastomer cortstituent 
aeconfing to claim 1 to 5 which number average molecular wmght is 2000-100.000. and is the 
block copolymer which hes the sXeon ratScal combned with at least one hydrolysis nature 
m ech ine or a hydrexyl grotgi per molecule at the end 

[Claen 8] the polymer block (a) whose isobutylene system block iwpalymer (A) which has at the 
end the sifieon racfical combined vwth the hydrolysis nature machine or the hyc^oxyl group makes 
an isobutylene a si^ject. and the poiymer block (b) which makes an aromatic series vinyl system 
compound a sulsect — CbHa)- the thermoptastic-elastomer constituent aeconfing to claim 1 to 
3 wMch b the trftJock copolymer in wMch the stmcture of (b) b shown. 



[Transbtion done J 
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DETAILED DESCRIPTION 



(DetaBed Description of the trvenUon] 
(0001) 

[Field of the ktvention} This invention relates to the rww thermoplastie-ebstomer constituent 
which was rich in f1exl>9ty, was excellent in fUwication natm. the mbber-prcperty, artd the 
mechanical strcnittv snd was exceDent in the compFosswrt set proper^. 

ioooH 

[Description of the Prior Art} Corwentionally. what blended the cross Bnkint acent the 
remforcvii acent. etc. with njbber. such as natural rubber or synthetic rubber, and constructed 
the bridce under elevated-temperature high pressure as potymeric materials wl«ch h^e 
elasticity is used widely. However, with such rubber, the stroke which performs bri<%e formation 
8r»d shaping over lortg duration under elevated-temperature high pressure b reouired. and it b 
inferior to worVabSity. Moreover, since the mbber which constructed the bridge does not show 
thermoplasticity, generally recycle shaping b imposs3>le for it Q(e thermoplastics. Therefore, the 
thermoplastic elastomer which can marwifacture mold goods easily like usual thermoplastics 
using general-purpose melting forming techniQue. such as heat press formirtg. irvection molding, 
and extrusion molding, b developed variously in recent years. The polymer of various formats, 
such as current an olefin system, an urethane system, an ester systenv a xtyrer>e system, and a 
vinyl chloride system, b developed and marketed by such thermoplastic elastomer. Since reirycle 
use b easy for these, they are used on recent years in broad fields, such as autoparts. 
household-etectric-appfiances compor>ents. wire covering material, me<Scal components, 
miscellaneous goods, and footwear. 

[0003) A styrene thermoplastic elastomer is rich in flexSMitty. arxl excellent in good rubber 
elasticity with ordinary temperature. ( among these ) As a styrene thermoplastic elastomer, the 
styrene-butadiene-styrene block copolynrter (SBS). the styrer»e-tsoprer»e-styrer>e block 
copolymer (SIS), a styrerte-ethylerte butylene-styrerw block copolymer (SEBS). a styrene~ 
ethylerte propylene-styrerte bkick copolymer (SEPS) that hydrogenated them. etc. are known. 
However, these bk>ck copolymers had the irtadequate compression set property. 
[00O4] The isobutylene system block copolymer which contains the polymer block which makes 
an isobutylene a sutuect. and the polymer block which makes an aromatic series vinyl system 
compound a street as what was rich in flexibirity. was excellent in good rubber elasticity with 
ordinary temperature. ar>d was further excellent in thermal stability, westherabiltty. v3>ration- 
deaderung nature and gas barrier property, and sealing performance also in the styrerte 
thermoplastic elastomer is known. However, this isobutylene system block copolymer also had a 
problem in the compression set. 

[0005] On the other hand, rubber, an organic polymer, artd the technique made to compound-ize 
for high-performance-izing of thermopbstic elastomer It b known for many years. To 
polyolefines. such as PP. especially Olefin system elastomers, such as EPOM arxl DR. Or about 
the technique of making the bridge formation ofcyect of styrene system elastomers, such as 
SEBS, cornpouTKHzing. it succeeds in many examinatiork. bi the case of thermoplastic ebstomer 
olefin^ for example. crystallirM olofine resin artd olefin system rubber Thu teehniqMe (JP.53- 
210213) wMeh constructs a bridi» using orgaruc peroxide, the technique whi^ constructs a 



bridge using phenol resin (JP.5a-46138£). Although the technique (JP.1 t-1B607SA JP.1 1- 
18t 172A) which cortstructs a bridge using a hy<|rosayl racfical b reported and use («IP,9- 
137007 A) of special structure isobutylene rubber b reported All used the olefin system rubber in 
wMch a double bond exists at random as a point constructing a bridge, such as EPOM and UR 
into tfte olefin system pdymcr as • rubber cemponent. its bridge form ati on was uneven, and the 
reduction in a degree of h a rdne ss was dtffieult for them. 
[0006] 

(ProblemCs) to be Solved by the kivention} b> view of the technieal problem of the above- 
mentioned conventionsi techrwiue. the purpose of thb irrvention b ric^ not only in thermal 
stabXty and wath er a b iBt y characteristie of a polyisobutylene ae p ne nt . vBrationr-deadenirv 
nature, and gss bwrier property but flexUEty. and b to offer the thermoptostic-elastomer 



[0007) 

[Means for SoMns the PreNenO That is. tNs invention b a thermopbstie-ebstomer constituent 
ww t M reng the isebufcybne system blocfc copolymer (A) containint ttw polymer block (b) wNch 
makes a sul ae et the bobutylefie system polymer block (a) and aromatio series vinyl system 
compound which have at the end tfw siBeon radical co mbated with the hydr^ysis nature machine 
or the hyAoxyl giroi«K and olefin system resin (BX and it b desirable to contain ttie olefin system 
resin (B) of the 10 - 200 weight section to the isobutylene system bloclrxopolymer (A) 100 



[0008Q Said thermepbsti c - e l a stomer constituent can construct a bridge dynamieaPy at the time 
of me fti ng kneadhg of an isobutylene system block copolymer CA) avKl olefin system resin (B). As 
a constituent livther. as a (0) componerA. a sibnol co nden s ation catalyst can be contained and 
a pbsticizer can abo be contained as a (D) co mponent. As for said pbsticizer CD), it b desirabb 
to carry out 10-300 weight section c on t ent to the UAai quantity 100 weight section of (A) and 
(BX 

[0009) Moreover, the number average m olecarfar we^ht of an isobutylene system block 
co polym er (A) b 2Q0O>t00AXX). ft b desirabb that it b the block copolymer which has per 
m ota ct ib the sificen radical cofnbined «rith at least one hytkvlysb nature madane or a hycferoxyl 
croup si the end the polymer Nock (») which makes an isobutylene a subject as structure of an 
isobutylene s y st em block copolymer (AX and the polymer block (b) which makea an aromatic 
series vwiyl system compour«d a sulvect — (b)-(a>-' it b desirabb that it b the triblock 
copolynier at which the structure of Q>) b shown. 



[Embodmerit of the bwention) The thermopbstie--elastorner coristituent of thb ii 
to contain the isobutylene system block copolymer (A) artd obfin system resin (B) containing the 
polymer Mock (b) which makes a sutaect the isobutylerM system polym er block (a) and aromatk: 
series vinyl system compound which have at the end the sXcon ndteti co m b i ne d with the 
hy^dysts nature machvie or the liyifeoxyl Bvup. 

(OOtl) The polymer block (a) which makes a subiect the isobutylene of the isobutylene system 
block copolymer (A) of thb inventbn means the block with which an isobutylene occtvies 90 % 
of the w eig h t or more more preferably 70K of the weight or more 50% of the weight or more. 
Although monomer s ether than an isobutylene under polymer block which makes an isobu^lene 



polymerization b possfc ta . they can iOustrate morMMners. such as <Senes, such as aromatio series 
vinyi aSphatb series olefins, an isoprene. a butadbrm, and a divinylbenzene. adyl compound 
ether, and be ta pinene. These may be used independently, and two or more sorts may be 
comfaaried and they may be used . 

[00129 The polymer block (b) which makes a subject the aromatic series vinyl system compourtd 
of an isobutylene system block copolymer (A) means the block with which an aromatic series 
vinyl system f»mpound occupies 90 % of the w eig h t or more more preferably 70% of the weight 
or more 50% of the weight or more. Althouch there wilt be especbOy no Emit if it b Uw monomer 
in which catienic polymerization b po ss Me as monomers other than the aromatic series vinyl 
compound under polymer block wWch makes an aromatic series vinyl system compour>d a 
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stAiject. mortomers. such as aliphatic series olefins, dienes. atlyl compound ether, and beta- 
pinene. can be ilkistrated. As an aromatic series vinyl system compour>d of a polymer bk>ck <b). 
styrene, alpha methyl styrene, beta-methyl styrerte, p-methyl styrene, t-butyl styrene. 
monochlorostyrene, dichloro styrer>e. methoxy styrene. an inderte. etc. are mentior>ed. Also in the 
above-mentioned compound, styrene. alpha n>ethy{ styrerte. p-methyl styrene. af»d an irxlene are 
desirable from the balance of cost, physical properties, and productivity, artd you may also 
choose two or more sorts from them. Especially if monomers other than an bobutylene under 
polymer bk>ck which makes an aromatk: series vinyl system compound a sul^ject are monomer 
components in which the above-mentiorfed catiortic polymerization is possMe. they will not bo 
limited, but they may be used independently, artd two or more sorts may be con^Mrted and they 
may be used. 

[001 3] It is related with the rate of the polymer block (b) which makes a subject the polymer 
Mock (a) which makes a subject the isobutylene in an isobutylene system bk>ck copolymer CA). 
artd an aromatic series vinyl compound. Although there is especially rto Bmit, the polymer block 
(a) which makes an isobutylene a subject from the balance of physical properties ar>d workability 
95 ^ 20 weight section. It is desirable that the polymer block (b) which makes an aromatic series 
vinyl compound a sul^yect is 5 - 60 weight section. It is desirabb that the polymer block Cb) 
whose polymer bk>ck (a) wNch makes an isobutylene a sufctiect makes a sut^ec:t 90 - 60 weight 
section and an aromatic series vinyl compound is especially 10-40 wet^tt section. 
[0014] Moreover, the structure which cortsists of at least one of the polynner bk>cks (a) which 
make an isobutylene a sutyect from the point of the physical properties of the constituent 
obtavted and workability, and at least two of the polymer blocks (b) which make an aromatic 
series vinyl system compound a sulyect as desirable structure of the isobutylene system block 
copolymer (A) of this invention b desirabb. the above — structure — — especially — a 

limit — there b nothirtg — although — for exampb — (— b — ) - ( — a — ) - ( — b — ) — from 
— fomting — having — a trtoteck — a copolymer — { — ( — b — ) - ( — a — ) — | — a unit — a 

repeat — having — multi a bk>ck copolymer — and — ( — b — ) - the jib which consbts of 

(a) — at least one sort chosen from the starHSte polymer which uses a k>ck copolymer as an 
arm can be used, furthermore, the polymer whidt makes an bobutybne a subject into an 
isobutylene system btock copolymer (A) in addtion to the above-mentiorted structure, the 
polymer which makes an aromatic series vinyl system compourtd a sutiject, and (a)- the j4> which 
consists of (b) — at bast or>e sort of a kick copolymer may be contained. However, it is 
desirabb that the thing of the stn>cture which consisU of at least one of the polymer blocks (a) 
which make a subject the isobutylene contained in an bobutylene system block copolymer CA). 
and at least two of the polymer bbcks (b) which make an aromatic series vinyl system compourtd 
a sutyect becomes 50% of the weight or more from the point of physical properties and 
workability. 

(0015) Although there b especbily rto limit also in the number average molecular weight of an 
bobutybne system bbck copolymer (AX 1.000-500.000 are desirable, and 2.000 to especbUy 
100.000 b good ****. The faU of a mddability etc. is large when a mechanical property etc. b 
not fully (fiscovered when number average ntobeubr weight b bss than 1.000, and excee<firtg 

500.000. 

[0016] The silicon racfical combined with the hydrolysb nature machine or the hydroxy! group at 
the end expresses the ra<fical which has Si-X association, when for exampb. a hyd^^sb nature 
machine or a hydroxyl group b set to X. Usually. Si-OH and H>X are pven by the hydrolysis 

reaction of Si-X association. 

[001 7] These silicon radical b a furtctional poup known well, and b (general fbrmub IX-(SiR12- 
bXbO) m-SiR23-aXa (0 as the exampb of representation. 

Each of R1 artd R2 among [type The alkyi grotv of carbon numbers 1-20. the aryl trovp of 
carbon numbers 6-20. The aralkyi racScal or R33SiO of carbon nund}ers 7-20 - (R3 b the 
urtivabnt hydrocarbon group of fwbon numbers 1-20) three R3 — being the same — dfFering - 
' **** — it b the Tori ORGANO ^xy rascal shown, and wfhen R1 or two or more R 2 exist, 
they may be the same and may differ. X is a hyd^lysb nature machine or a hydroxyl group, and 
w'ten two or more pbces exist, they may be the same and may dffer. a b an integer chosen 



from 0-3. and b b an integer chosen from 0-2. However, a+mb>=1 b filbd. Moreover, b in m 
(SiRI 2-bXbO{s)) does rtot need to be the same, m b an integer chosen from 0-19. ) tt can come 
out and the radical expressed can be ntentioned. 

[0018) Although it may not be limited and the hydrolysb nature machirte of the conventional 
known may be used espedrily as a hydrolysis nature machine in a general formub (IX as an 
example, a hyd ro gen atom, an aBtoxy group, an acyloxy r8<fical. a KETOKISHI mate radical, the 
amino group, an amide group, an amino oxy-rsdical. a suHhyt^ group, an alkenybxy radical, etc. 
can be mentiorted, for exampb. Among these. hydk«lysb nature b mSd and the point of beir^ 
easy to deal with rt to especbily an ahoxy group b desirabb. 

[001 9) Thb hydrolysis nature machirte artd hydroxyl group can be combined with one sXcon atom 
in the 1-3 range, and. as for Ca-hnbX it is desirabb that it b the range of 1-5. When a hydrolysb 
nature maf:hine artd a hydroxyl voup join together in [ two or more ) a reactant siKcon radbal. 
even if they are the same, they may differ. The number of the silicon atoms which form tins 
reactant silicon radical one, and although you may be two or more pieces, it b desirabb that it b 
to 20 things in the case of the silicon atom connected by sibxarte assocbtion etc Especially, it 
b general formula (n):-SiR23-aXa (n). 

( — R2. X. and a are the sante as the above arrKtng a formub.) — the reactant siKoon rstfcal 
expressed — acquisition — since it is easy, it b desirabb. 

[0020) From availability, an alkoxy silyl racfical or an alkyI alkoxy group is desirabb. from a 
reactant field, a trimethoxysilyl radical, a methyl dimethoxy silyl radical, a trbthoxy silyl radbal. 
and especbily a methyl diethoxy silyl radical are desirabb. artd. nrtore specifically, the point of the 
balance of reactivity artd preservation stability to a methyl dimethoxy silyl ra<Scal is still more 
desirabb. 

[0021) A reactartt silicon radical b averaged per molecule of an isobutylerte system copolymer, 
its at bast one pbce b desirabb. and its 1.1-5 pbces are still more desirable, tf the number of 
the reactant silicon ratficab contained in a molecub becomes bss than one pbce, cross-Unking 
win become inadequate and wiD stop being abb to discover good rubber ebsticity behavior easily. 
The reactartt siibon radical may exist in the end of an isobutylene system copolymer chain, may 
exist in the interior, and may exbt in both. Srtce the effective rtetworfc ^lain density of the 
isobutylene system copolymer comportent contained in the bridge formation ol^iect fmaPy formed 
irtcreases in havirtg at bast orte of a reactant silicon radical at the chain end especbily. it b 
desrabb from pobts. Die the rubberHaie bridge formation otyect of the high elongation in Mgh 
intensity becomes b easy to be obtained. Moreover, the isobutybtte system copolymer which 
has these rescthnty sXeon racfieal may be used indepertdently. and may be used together two or 



] After carrying out a polymerization with irngphor method at the case of an isobutylene 
system copolymer, it b known that many functional groups can be introduced. For exampb An 
alkenyl radbal (JP.63-105005A JP.1-248406>V. WO 90/15081. JP.4-288309A ete.X (Meta) 
acrySc rsdicab (JP.2-88614> etc.) and a hydiroxyl group (hwt et aL — ) J. Polymer Sci. Polymer 
Chenrv Ed. 18 3177 (1980X JP.4-20S01A JP.1 t-30232QA JP.20OO-11933OA JP.2000- 
103810A etc. are iOustreted by carbonyl gro«g>s (JP.2000- 150076 A JP.2000-169518A etc.) 
and glycMlyl gnups (U.S. Pat. No. 4429099 etc J. 

[0023) And it b possUe to compourtd easily the orgarac polynter which has hydrolysis nature 
sificon radbab CJP,63-006O41 A JP.63-6003A JP.1-197509A JP.4-103606A JP.7-53882A 
etej at the ntobcub end based on the functional group by which installation was carried out 
[above-mentioned). 

[0024] Moreover, the isobutylene system copcrfymer which has a reactant siUeon radical in 
intramolecular b manufoettred by addetg and carrying out copolymerization of the vinybilane and 
arytsaane which have a reactant sificon railical into the monomer whidt b ntainly ooneerrted with 
an isobutylene. Furthermore, the isobutylerte system copolymer which has a reactant sfficon 
radbal at both the interior of a mdeeub artd the molecub ertd can be manufoctured by 
introdudrtg a reactant silicon racfieal into an end. after carrying out eopolynierization of the 
wnybibne artd arybibrte etc which have a reactant sificon rascal b adtfition to the monomer 
which constitutes a principal chain in the polymerization at the time of ntanubcturing the 
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Uobutylene system copotymer wwhich has a rcsctant siBcon ra(fic«l at the above-mentioned 
molecule end 

[0025] The olefin system resin (B) used by this invention is ethylene, the alpha olefin 
homcpclymer whose content of the alpha olefin of carbon r«umbers 3-20 b 50 - lOO-mol %. or a 
copolymer, tnd polypropy^e is preferably illustrated by hish density polyethylene, low density 
potyethytene. polypropylene, ethylene propylene rubber. EPR. EPOM. an ethylene butene 
copolymer, an ethylene octene copolymer, a polytsobtitylene. isobutylene isoprene rubber, 
chlorinated butyl rubber, bronwiated butyl njbber. and the physical -prepertiea target. 
[0026] As for the loa<fincs of olefin system resin (B). it is desirable that it b the 10 - 200 weifht 
section to the isobutylene system block-copdymer 100 weifht section of a c o mpone n t CA). and 
ft is sun more desirable that it is the 20 - 100 section. When the loatfincs of olefin system resin 
(B) exceed the 200 weight sections, it b in the inclination for an improvement of a compression 
set property to become scarce. Moreover, when less than 20 weight sections, it b in the 
inclirwtion which a problem produces in a moldabiiity. 

[0027] As for the thermoplastic-eiastomer constituent which consists of the bobutylene system 
block copolymer and olefin system resin (B) of a component (A), what constructed the bridge 
dynamicaUy at the time of meltirtg kneacfing is desirable. 

[0028] the bridge formation formed here — the inside of the body — CA) or (B) — the ottiect 
with which either constructed the bridge independentiy. (A), and (B) — coincidence — bridge 
formation — the obiect which was contained inside of the body and constructed the bridse b 
contained. It b desirable to form a bridge formation object by the (A) independent among these. 
[0029] The property «»hich the hy<kolysis rs<fical combined vnth the siKcon raAeal on wMdh the 
isobutylerw system copolymer wNch b the (A) component has the cross-finUng constituent of 
thb invention b aD hy<Volyzirtg arKi fomrung sik>xar>e association (sibnol c o nden sa tion reacticrO in 
part and was especially excellent b dscovered. 

[0030] CA) bi order to make a component construct a bridge by the sibnol condensation reaction, 
to the constitueftf: of thb invention, it b possiile to add a silanol condensa tion catalyst ((C) 
Componentl As an example el a saanol co n de n sation catalyst, for example Tin. ahminum. a 
titanium system compound, or salt [ of an amine system compound, an amine system compoml. 
a cartwxyBc acid. etc. 1: — tow molecxibr-weight polyamide resin; obtained from auperfluous 
polyamine and polybasic acid — the resuhant«amma^-anwiopropyt trimethoxysilane of a 
superfluous polyamine and a superfluous epoxy compound *— WelHmown sBanol condensation 
catalysts, such as silanol eondcnsatian catalysts, such as amine compound [ of the sBane 
coupfing agent system which has amino groups, such as N-(beta-aminoethyO aminopropyl methyl 
dmethoxysaane, X an acid catalyst of further others, and a basic catalyst etc can be 
aiustrated. 

[0031] As an example of s«d tetrsvalent tin system condensation cat^yst tetravalent tin 
carboxylattt. such as cSbutyltin bisacetybcetonate. d^utyl SUZUJI aflioxide. cfibutyltin dOaurate. 
dbiAyltin maleate. and dibutyltb diacetate. b rabed. for example, moreover, as an exanvie of 
saand condensation catalysts other than the tin system condensation cat^yst of the above- 
mentioned tetravalence Divalent tin system condensation catalystSi such as oetyfic acid tin: 
Tetrabuthyl titanate. TiUnate, such as tetra-propyl titanate: Alummum tris acetylaeetonato. 
Aluminum system condensation catalyst nrconkm tetrapod acetybeetoruto: lead octylate. such 
as akaninum tris ethyl acetoacetate and jnSOPUROPOKISHt akanram etityl acetoacetate: A 
butybmine. An octyl amine, a tauryi amine, ^utyl amine, monoethanobmine. Die than d ^ nfane. 
triethanobmine. diethylenetrbmine. Triethybnetetramane. an oteyl amine, eyelohexylanune. 
Benzybmine. dbthylamino propybmine. xylylene damine, Triethytenedi s mine, vnnitfine. 
(fiphwtyfgiuanidme. 2 and 4. 6-trb (dmethyl aminomethyl) phenol. They are amine system 
condensation catalysts, such as morphoKne. N-methyl moiphoGne. 2-etliyl 4 m e Ui ylaii k fazole. 1, 



saanol conderaation catalyst it b destraUe to use it from the startdkmint of a bridge formation 
rate or storage stabSty in the range of the 0.01 - SO section to the isobutylene system 
(copolymer A) 100 section which has a reactar« sSbon radbd. ft b desirable to use it in the 
range of the 0.1 to 5 section further the 0.1 to 30 section espe cia ty. bi order to raise a 
mddabXty and flexibaity 6«ther in the constituent of thb invention in addKion to the isobutylene 
system block copolymer of a component (A), olefin system resin (B). and a s9anol condensation 
catalyst (CX to it it b dedrabb to add a pbstidzer tt)) further. 

(0033) That there b no Emit in the range appropriate for the purpose of thb invention as a 
plasticizer 0)) For example, polyfautene^ hydragenation pdybutene. hydirogenation a^ olefin 
a%omer. Pelyvnyl system oligomer, such as atactic polypropyl en e ; A biphenyl. triphenyl etc — 
etc — aromatic series system oSgomer. — polyene system oCgnner L such as Squid 
polybuUffiene. 1 — hydrogenation polyene system oB g omer L such as hydrogenation B^ad 
po4>butadaene. ]: a paraffin ofl — paraffin series oGgomer L tueh as a cMoroparaffin oS. 1 — 
naphthene (eydoparaffin system) ofigomer (. such as a naphthene oa,]: — dSxAyi phthabte — 
DhcptyMvthalate. di(2-«thy»»exy0 phthabte. butyl benzyl phthabte. Dr-n-octyl phthabte. jnSO 
nonyl phthabte. di ii uducy l phthabte. PhthaEo ester, such as dr-widecyl phthabte: A <BL2- 
ethytiexyO horse mackerel peat A di-n-octyl horse mackerel peat a JOSO nonyl horse mackerel 
peat di iso d ec yl sdipatc Won ar o ma tic dbasic add ester, such as dKZ-ethyOiexyO 
SEBASHKETO and tetr a h y dbupl rta l acid JI 2-ethyhexyt TranelStic acid Tori 2-ethylhexyl. 
Aramitie series system ester, such aa trimdStie add tribodeeyt Butyl oleate. Fatty add ester, 
such as methyl acetyl ridnobte and pent a er yt hritd ester; Diethylene-glycol benzoate. The ester 
of pdyaliybne glyeds. such as TORECKIRENGUfaKORUJIBENZOETO: epoxy pbstidzers. such 
as pho sp horic ester epoxidbed soybean 6H. such as tricresyl pho spha te and tributyl phosphate, 
and epox ida tion linseed oS. etc can be used These may be used inde p e n dently and may be used 
together t«N> or more sorte. the strai^ mmerd o3 espedaOy used as a plasticizer (D) in the 
case of processing of rubber, or using Squefied or the synthetic softener of low mdecutar wdght 
— it b desnbic As straight minerd oil although the h ig h boiBhg point petroleum component of 
above-mentioned paraffwi aeries, a naphthene. and an aromatic series system b mentioned, the 
paraffin series and the nap h thene which do not check crossEnking reaction are desirabb. As 
Gquefied or a synthetic softener of lew molecular wd^ although there b especially no Bfirit 
a bove -m en ti oned poh^utene. hy<kogenation polybutenc Equid polybutatfene. hydrogenation 
Bquid polybutedbne. arMi the Pori a^iha olefins are mentionedL These pbstidzers (D) can use one 
or more sorts. As for the h>adings of a pbstidzer (DX it b de si r a bl e that it b the 10 - 300 wdght 
section to the isobutylene system bhMdr-copotymer 100 weight section of a co mpone n t CA)> If 
badfaigs exceed the 300 weight sections, a problem idO arise in a M and mofcl a b a i t y of a 



and 8-dbzabicycb (S. 4. 0) undecene -7 (DBU). 
[0032] Although a siland condensation catalyst is freely chosen acconSng to a service condtion. 
the tin system compound firom the fbid of storage statriiity. and a cure rate and avdldiSty. 
especbDy ite dbutyl tin compound are desirabb. The above m e nti oned siland c 



catolyst may be used only by one kind, and may carry out two or more kind mixing use. As for a 



[0094] bi additjon to the ab ove mentioned (A) component the (B) ccn y onei it the (0) 
componen t and the CD) co mponent accordmg to the demand charac t eris ti cs doubled with each 
s ppE ca ti ea it can blend w^ the constituer* of thb invention as otefin system resin wWch has 
the sXeon ratfcd combined with the teckifier. the hydrolysb nature nwchne content sibne 
compound, the hydbnolysb nature machine, or the hydroxyl croup suitably. Although a tackifier is 
used for adiustmer* of adhesiveness, an adtessve property, resin phase sokjbility. vbcosity 
contrdl etc and it b gerteraDy used, accordmg to the purpose, it can choose from inside freely, 
for example, a petroleum reswi system, a phertd system, a terperw system, a rodn ester system^ 
a denatura ti on terpene aystemi. a hy dr og enat ion terpene system, a pinene system^ a cwnarone 
indene system, styrene systems, tiiose hydir oge n ati on obiects, etc are iOustratedL Althmj«h other 
combination presentations and a target property detendne the amount of ttie tackifier used and 
there b espedaBy no Emit in tite usabb range, it b de si r a b le to use it in the rwige of the 2 - 
tOOO section to a totel of 100 aections of the (A) compone n t and the (B) c omponent It b 
d es irabb to use it in the range of the ten to 100 section especiaOy. 
[0035] A hyibvlysb nature machine content sibne compourMi has effectiveness, such as 
a<9iesive improvemerA. stkI oross-Gnkmg. storage stdiility acSustment end can be suitably used 
accorxSng to a need property. Although a hydtrfysb nature machine content sibne compound 
kind does not have a Emit especially in the usabb range, a thing with hydrolysb nature macKnes. 
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such as a methoxy group, an ethoxy radical, a propoxy group. ar>d an oxime radical, is illustrated, 
for example. Although there is no limit especbily in the usabb range as furtctional groups other 
than the silyl radical which exists in a hydrolysis nature machine content sibne compourtd. a 
vinyl group, an methacrylic ra<fical. an acrylic radical, a suKHydYl group, a hydnoxyl group, an 
isocyanate radcal. the amino group, an amide group, a glycidyl group, etc. make it illustrate. As a 
more concrete example, ethyl silicate, a silicate condensate, vinyttrimetoxysilane. 3- 
methacrytoxy propyl trimethoxysibne, 3-aminopropyl trimethoxysibne. 3-amtnopropyl methyl 
danethoxysibne. 3-BmifK)propyl methyldbthoxysibne. 3~amir>opropyl triethoxysilane. N-methyH 
3-amtno(»opyl trimethoxysilane. N-phenyl-3-aminopropyl trimethoxysibne. N-Kbeta-amirwethyl) 
aminopropyl methyl dimethoxy sibne, 3-isocyartato propyltrimethoxysibne. 3-isocyartato propyl 
triethoxysibne. 3-glycidyf propyltrimethoxysibne. etc. are illustrated 

[0036] As for the above-mentioned stiane compound, it is desirable to use it in the rar^e of the 
0.01 - 50 section to the isobutylene system (copotynrwr A) 100 section which has a reactant 
silicon racfical. It b desirable to use it in the range of the or>e to 10 section further the 0.1 to 30 
section especbily. 

[0037] The above-mentioned sibne compour>d may be used only by one kind, and may carry out 
two or more kind mixing use. For exampb, silicate from the semantics of storage stabiRty. 
vinyltrimetoxysibne. One or nrKsre sorts of compounds chosen from 3-methacryloxy propyl 
trimethoxysibne are used. From the field of adhesive grant to furthermore. 3- B minopropyl 
trimethoxysibr>e S-amirxipropyl methyl dimethoxy sibne. 3-aminopropyl methyMbthoxysBane, 3- 
8mir>opropyl triethoxysilane. N-mcthyl-3-aminopropyl trimethoxysibne. N-phenyl-3- aminopropyl 
trimethoxysibne, N-(beta-amirK>ethyl) aminopropyl methyl dimethoxysilane. The operation of 
using one or more sorts of compounds chosen from 3-tsocy8nato propyftrimethoxy sibne. 3- 
tsocyanato propyl triethoxysitar>e. and 3-glycidyl propyltrimetfwxysibne is also possbb. The 
olefin system resin which has the silicon radical combined with the hydrolysis nature machine or 
the hydroxyl group may be added. A graft polymer generates by the reaction in a system «nth 
the isobutylene system block copolymer of this component and a component (A). Consequently, 
an improvement of the compatA>itity of the isobutylene system block copolymer of a component 
(A) and the polyobfir>e system resin of a comporwnt (B) is expecteUe. As polyolefine in thb 
component the polymer of structure which may be comp8t3>b in the defin system resin of a 
componerrt (B) b desirable, and it is desirable that it is especbily the same structure as a 
component (B). As defin system resin of a component (B). since polypropylene is desirable, 
polypropylene b desirabb also as polydefme in this compor>ent Although some which are 
marketed have as the msnufactia-e approach of thb compor>ent (Mitsubishi Chemical, 
phosphorus kuron. etc.) and especbily a limit does not have them, in the case of polypropybne, 
the process incficated by JP. 10-298249 A JP. 10-77374 A etc. b mentioned, for example. 
Moreover, the demar>d characteristics further doubled «rith each application at the constituent of 
this invention are accepted. For examde. a styrene-fautediene-styrene bbck copolymer (SBS) 
and a styrene-tsoprerw-styrerte bbck copolymer (SIS). Moreover, the styrene-ethybne 
butylene-styrene block copolymer (SEBS) ar>d styrene-ethylene propylene-styrerw bbck 
copolymer (SEPS) which hydrogenated them. Furthermore, also to ebstomers. such as non- 
denaturalized SIBS. thermopbstics. and others A filler, a reinforcing agent a sUane coupling 
agent an adhesive grant agent a radical cross linking agent artd a bridge formation assistant an 
antioxidant (a phefioKc antioxidant and an aromatic amine system antioxidant — ) A suHir system 
hy^operoxide decomposition agent the Lyrwi system hydroperoxide decomposition agent A 
benzotrbzd system dtraviobt ray absorbent a SAf^SHl rate system ultraviobt ray absorbent 
Various additives, such as a photo-setting resin, waxes and ftew nature amelioration agents, 
such as a benzophenone system dtravidet ray absorbent HINOATO amir»e system light 
stabilizer, and nickel system Kght stabifizer. kiiricant a surfactent a foaming agent « fbme 
retarder. and a dpnent can be bbnded suitably if needed. The filler used for this invention is 
used for the p»*pose. such as property grante. such as a degree of hardness, reinfbrcentent and 
ductility, and a cost cut A cakkan carbonate, clay, teb, a silba. an dununa. a gbss fa>er. A 
carbon Fber. a mica, graphite, a fiane sifica. a aetfimentation rtature sUba. A sXcic acid anhytMde. 
carl>on black, titaruum oxide, a mapiesbm cartmnate. a quartz. Since akiminum impalpabb 



powder, the Flint powder. »nc dust wood ftour. PARUBU a cotton ch^. adwstos, wakait shell 
powder, chaff powder, the diatom earth, clay. etc. are usable and are fire-resistant grant Fre- 
resbtant bulking agerrta. such as an dUmirwm hy«lroidd«. a magnedum hyiboxide. and ammonkan 
phosphate, can be used Moreover, hyyoscopb bulkir^ agents, such as a zeoGte. silica gd. and a 
molecular sbve, can be used from the purpose of the hygroscopic grant mentioned bter. "niese 
filters may be used independently and may be used together two or more sorts. 
[003^ As an exampb of add sibne coupfing agent g a m m a- a n u nopropyl trvnethoxysibne. 
gamma-aminopropyl trbthoxy^ne. gam ma - a rdnoprop y l methyl danethoxysibne, gamma- 
anwiopropyl methyldiethoxydbne. gBmma-(2-aminoethyt) armnopropyl trvnethoxysiane. gamma- 
(2- a mino e thyO aminopr o pyl methyl dvnethoxysibne. gamma-<2-ardnoethyl) aminopropyl 
trietfioxydbnc gamma-( 2 - a >dnoethyl) aminopropyl methykSethoxysaane. gamma-urddo 
propyltrimethoxysibne. W-pher*yl-gamma- a mir>epr o pyl trimethoxys9ane. Amirto-group content 
sibnesaamm a -mercapto propyltrimethoxys9ane. such as N-benzyl-gamma-aminopropyl 
trimethoxysilane and W-vinylbenzyl-g a m ma -a T drw p rop y l triethoxysibrte. ga mma mercapto propyl 
triethoxysilane. gam m a mer ca pt p ropylmethyl dmethoncysilane. SuHhydryl wup content silanes. 
such as gamma-mercapto propyhne th yl dethoxysibne: Gamma-gtycidoxypropyltrimetoxysibne. 
gamma-glyckloxy propyltriethoxysibrw. gamma-glycidoxy propyl methyMmethoxysibne. beta-(3, 
4^epoxycyclohexyl) ethyltrimethoxydbne. Epoxy gro(4> content aibnes. such as bete-(3. 4- 
epfwycycbhexyl) ethyltrietiioxysibno: beta-carboxy ethyltriethoxydbne, A beta-carboxy ethyl 
phenyl bis(2-methoxyethoxy) sibne. Carboxy silanes. such as N-beta-(cart>oxymethyO 
aminoethyl-gamma-aminopropyl trimethoxysibne: Vinyltrimetoxydlane, Vnyitriethoxysaane. 
g a mm a m e thacryioyi oxypropyl m^yl <Emethoxysibne. vinyl mdd partial saturation radical 
content sOanes L such as gamma-AKURO ybxy propyhnethyl trbthoxysibne. J; — habgen 
content sibrws L such as gamma-chloropropyltrimetoxysibne. ]: — isocyanurate sibnes L such 
as tris (trimethoxysilyO isocyanurate. ]: -- gamma-tsocyanate propyltrimethoxydbrte, gamma- 
isocyanate propyl triethoxysilane. Isocyanate radbal content sibnes. such as gamma-tsocyanate 
propybnethyl diethoxysibne and gamma-iaocyanate propyknethyl dsnethoxysibne. can be 
mentiorted. Moreover, the amino denatmtion silyl polymer which b the derivative which 
ifanaturaEzed these, a sibnizing amino polymer, a partid saturation amino sibne comptax. a block 
isocyanate dbne. a phenytamino lon g - chai n dkyl sSane. amino sibnizing dficone. sibnizing 
polyester, etc can be used as a sibne coupGng agent 

[0039] The above-mentiorMd sibne cM^Hng agent may be used orUy by one knd. and may carry 
out two or more Und mixing use. Adhesive grant agente other than a dbne coupGng agent can 
also be used for the thermopbstic-ebstomer constituent of tins invention. 
[0040] Moreover, a radbd cross finking agent may be made to share. As a catalyst radical 
initiators, such as organb peroxide, are used as a catolyst tt b rwt limited especially as a radical 
initiator. For example, G t-butyl peroxide. 2. the S-dknethyl -2. (t-fautylperoxy) hexwie. 2. 
the 5-(fimethyl -2. 5-JI (t-butyberoxyX-3-hexyne. DbDtyl peroxkb like dicumyl peroxide, t-butyl 
cumyl peroxide, alpha, and dpha*-bis(t-buty|pcroxy} isopropybenzene. Bertzoyl peroxide, p- 
ehbro benzoyl peroxide, m- chb ro benzoyl peroxide 2. 4-dichlorobenzoyl peroxide, dacyl 
peroxido Eke buroyi peroxkb. Peroxy-add ester Gke perbenzoic-acid-t-butyt. fault JI carborMC 
add dSsopropyt. Peroxi dbarbonata [ Eke bult JI carborao acid G 2-elhylhexyl H. and 1-Jl (t- 
buty^Mroxy) cycbhexane. 1. and 1-JI (tHxitylperoxy) - Peroxy ketd Eke a 3. 3. and 5-trimethyl 
cydohexano etc. can be mentioned 2. the 5-dimethyl 2. a S^JHtert-fautylperoxy) hexane. 2, the 
5-dbnethyl 2. and 5-JHtert-butyl^oxy) hexyne-3 are [ among theae ] desirabb in respect of 
odor nature, coloring natira, and scorching stabSty. 

[0041] The bacEnga of organb peroxkb have the desirabb range of 0.5 - 5 weight section to the 
isobutylerM system bbck-copdymer 100 weight section at the time of addition of organb 
perox i de. 

[0042] The constituent of thb invention can blend the bridge formation assbtent which has an 
ethylene system partial saturation raded on the occasbn of the bridge formation process«« by 
organic peroxide An ethylene system partid saturation radicd is a poMunctionaf methacrybte 
monomer Vko a dwinyttenzene. a pdyfurtctiond vinyl monom er Eke a triaryl SHIANU rato or 
ethylene glycd dmethacrybte. <6elhyle»>o-gtycol dmethacrybto. triethylene glycol 
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(fimethscrybte. polyethylene (lycol dtmethscrybte. tHmethyMpropsnetrimethacrylate. and »Dyl 
cofnpound methscrytate etc These may b« used independently or may use at least two or more 
sorts. With such a compound, homogeneity and efficient crosslinlunc reaction are expectable. 
[0043] h order to be easy to deal with ethylene glycol dimethacrytate and tnethyleno glycol 
dvnethacrybtfl. to have • peroxide solubaizaUon operation and to work as a distributed assistant 
of peroxide abo especially in it. since the homoge n eity and bridge fonmation thennoplastic 
ebstomer which was effective and was able to balance harmless and rubber elasticity b 
obtained, the bridge formation effectiveness by heat treatment b desirable. Iho addition of the 
above-mentioned bridge fbnnation assistant has the desirable range of the 0.S " 10.0 weight 
section to the isobutylene system block-copolymer denaturation ot^ect 100 weight section. If 
the adcfition of a bridge formation assistant b less than the 0.5 sectiorts. the effectiveness as a 
bridge formation assistant w3l not be acquired but 10 weight sections w8l be exceeded, there will 
be a poss&Xty of independent gelation of a bridge formation assistant progressing and bringing 
about a trfiysical properties ^H. and cost win ccxst dearly. 

[0044} As an example of said phenofic antioxidant 2. O-G t-butyl^henol. 2. 4-G t-butylphenol. 
Z6-<fi-teft-buty»-4-methy|phenol. 2.5-<fi-t-butylhy<fc^oquinone. n-octadecyl-3-<3. 5-C t-butyH4- 
hydroxyphenyl) propiorwte. Pentaerythrityl-tetralus (3-{3. 5-C t-butyl-4-hy<fr ox yphenyl) 
propionatel A 2 and 2'-methylenebb (4-fT»ethyl-6-t-butylphenolX 4. and 4'-fauty6denebb (3- 
methyl-6-t-butylphenol). 4. and 4*-thio screw (3-methyl-6-t-butylphenol) etc. can be illustrated. 

[0045] As an example of said aromatic amine system antr-oxidant it b N ar>d N*-<fiphenyl-p-' 
phenylene diamine artd 6-ethoxy. - It b 2. 2. and 4-tnmethyL -A 1 and 2-{&iydroqutno£r>q etc 
can be aiustrated 

[0046] As an example of said xul^ system hy<koperoxide decomposition agent, ^auryl -3. 3'- 
tNo^opionata. JITORIDESHIRU -3. 3'-thiod«)ropion8te. dbtearyl -3. 3*-thiodipropionate. etc. 
can be iQiistrated. 

[0047] Diphenyl isooctytphosphite. triphenyl phosphite, etc. can be illustrated as an example of 
said Lynn system hydroperoxide decomposition agent. 

[0046] As an example of said benzotriazol system ultraviolet ray ri»sorbent. 2-(3. 5-G t-butyl-2- 
hycb«xyphenyl>-5-chlorobenzo triazole. 2-(3-t-butyl-5-methyl~2-hydroxyphenyl)-S-chlcrobenzo 
triazole. 2-K3. 5-G t-butyl-2-hydroxyphenyl) benzotriazol. 2-(5-methyl>2-hy(^xyphenyl) 
benzotriazol. etc. can be illustrated. 

[0049] As an example of said SARISHl rate system ultraviolet ray absorbent 4'-t-fauthyhihenyl 
SARISHI rate. 2. and 4-G t-buthylphenyH3 and 5 - G t-butyl -4'-hydroxy benzoate etc can be 

aiustrated. 

[0050] As an example of said beruophenone system ultraviolet ray absorbent. 2. 4-iaiydroxy 
benzophenone. 2-HIOOROKI-4-methoxybenzophenone, 2-HIDOROKl 4" n-octo»yben2eph e non e . 
a 2-HIDOROK}-4-n-dodecyloxy benzophenone. a 2-HIDOROKI-4-benzyloxy benzophenon e . etc 

can be aiustrated. 

[0051] As an example of said HINOATO amine system Eght stabOzer BbC2. 2. 6. 6. - 
tetrBmethyH4-pipcridy1} sebacate. BisCI. 2. 2. 6. 6. - pentamethyl 4 piperidyO sebacate. H2- 
(3-(3, 5-G t-butyl-4-hydroxyphenyO propionyloxy] «thylM-[3-(3. 5-G t-butyl-4-hy<h-oxyphenyl> 
propionyloxy]-2. 2. 6 and 6, ar»d - tstrametfvytpveridbie — 4-benzoyloxy - 2. 2. 6. 6. - 
tetramethytpiperi(fir>e. etc. can be Uustrated. 

[0052] As an example of said nickel system Kght stabilizer, nickel (Sbutyl (fitino carbamate ar>d 
[bb[ 2 and ^-thio ] (4-t-octyl phenolate)}-2-ethy»M>iylsmine mckel QD [bis[ 2 and 2'-t>w> ] (4- 
t-octyl phenolate})-n butylamine nickel (D) etc can be Uustrsted. 

[0053] These antioxidants may be used independently and may be used tosether two or more 
sorts. As compared with the case where it b used ndependently. it may function more 
effectively by usirig together. 

[0054] thb invention — thermoplastic elastomer — a constituent — most — being desirable — 
a constituent — ****** — an end — hytMysb — a sex — a machete — or — a hydroxyl 
wup — havins joined together — sificon — a raiSeal — having — an isobutylene — a system - 
- a polymer — a btock — ( — a — ^ — aromatic series — vinyl — a system — a compound ~ a 
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press formirtg. blow moldirig. etc. 

[0061] The crossHtnking constituent of this invention b available for garments aruJ footwear 
applications, such as a food-grade way. the misceI]ar>eous-goods application for days, a toy. 
movement ar»d a sporting gear application, a stationery applicstk>n. an automatic in-the-car 
sheatfiing application. engir>eeririg works ar>d a buiMing use. AV artd a househotd-electric- 
appliances device application. OA and a busirwss machine appKcation, and an otuect for electrical 
and electric equipment, a textile application, a medcal-application way. a health application, a 
package transportation applkatiorv an electric-wire appKcation. etc. 

[0062] Specifically the thermoplastic-elastomer constituent of thb invention It excels in 
flex^ility. the moldability. »nd the compression set property. A sheet, a Plastic solid. It b 
fabricated by a viscous element, foam. etc. Sheets, such as an enprwering-works sheet and a 
tarpaulin. Seal material, such as a packing material, a sealant, a gasket. ar>d a plug, a structural 
darnper. An automobile, a car. the sound 6oadttrntr for home electrorMcs and va>roisotating 
material that are called CD damper. A medicaHapplicatiwt catheter, a medical contair>er. a 
medical-application cap. a paper diaper, sanitary items. It can be effectively used as wire 
covering material, a cable, a conrwctor. a pkig. automobile interior materbi. the shapmg material 
for automobiles, other various containers, a cushioning material, grip material, shock absorbing 
material, a packing material, an asphalt mo<fifier. and a resin modfier. 
[0063] 

[Example] Although this invention is lurther expbined below at a detail based on an example, this 
invention does not receive a limit at all by these. In adtfition. in advance of an example, various 
measuring methods, an appraisal method, and an example are explained. 

[0064] (Degree of hardness) Based on JIS K 6352. the test pieco used 12.0nvn ** press sheet. 
[0O65] (Compression set) Based on JIS K 6262. the test piece used 12.0nvn thickness press 
sheet H measured on condition that deformation 100 degree-Cx 22 hours, and 25%. Moreover, 
the cable address and the concrete contents of the irigredient used for below in the example and 
the example of a comparison are as follows. 

(Component A): SiSIBS: The polystyrer>e-polyisobuty{ene-polystyrene tra>k>ck copolymer which 
contains a methyl dimethoxy ra<fical in molecule both ends [number average molecular weight 
15000 and molecular weight dep-ee of dispersion 1.5] 

Compor>ent (B) :P P: Polypropylene. Mitsui Oiemicals. Inc. make (trade name 'the high pole 
J300') 

(Componertt C):silanol corxlensation catalyst: — dibutyltin dilaurate (component E>plasticizer — 
paraffin series process oil ar>d Idemrtsu petroc:hemical company make (trade name 'Dbrw 
process oil PW-90') 

SIBS: Polystyrene-polybobutylerte-polystyrerte trMock copolymer [number average molecular 
weight 670(X) ar>d molecular weight degree of dbpersion 1.5] 

[(Example 1 of manufacture) Manufeeture of the polystyrene-polyisobutylene-polystyrene 
triblodi copolymer (SiSIBS) with which the silicon radwal combined with the methoxy group was 
introduced into the end] 

A syringe b used after carrying out the rvitrogen purge of the inside of the polymerization 
corrtair>er of the separable fbsk of 2L. rr-hexane (what was tkiod by mdecular sieves) 456. ImL 
and butyl chloride (what was cHed by molecular sieves) 656.5mL are added. After attaching a 
polymerization container aU over -70-degree C dry ice / methanol bus and coding. The Bquxl- 
serxfing tube made fi'om Teflon (trademark) was connected to proof-pressure glass liquefaction 
extraction tubirtg with a three-way cock contatrung bobutylerw morwner 20 ImL (2132mmol), and 
the isobutylene monomer was sent by nitrogen pressure in tfw polymerization contair>er. p- 
JIKUMIRU cHorido 2.6g (t 1.2mmol) and 1.22g (14mmol) of N.N-dimethylacotamido were added. 
Next. titanium-tetrachk)ride 9.9mL (90.0mmol) was added furtfier. and the polymerization was 
started. After agitating at the temperature same for 1 .5 hours firom polymerization initiation. 
Poiymerization sokition abbrevbtion ImL was sampled as an ottject for a sampling from the 
polymerization sokitionL Then, the mixed sohitbn of styrene monome r 52g (499mmol) beforehand 
cooled at -70 degrees C. n-hexana 23.9mU and butyl cMoride 34.3mL was added in the 
pol y merization container. 



SUlvect — — canrying out — a polymer — a block — ( — b — ) — corrtairung — an 
isobutylerte — a system — a block copolymer — ( — A — ) — bridge formation — an object — 
100 — weight — the section — receiving — an olefin — a system — resin — ( — B — ) — 20 - 

— 100 — weight ~ the section — a plasticizer — <— D — ) — ten 300 — weight — the 

section — tt IS . 

[0055] Moreover. es pe cb Dy the marwfacture approach of the thermoplastic-elastonter 
constituent of thb irtvention b rK>t bnited. but if they are the isobutylene system block 
copolymer (A) containing the polymer block (b) which makes a subiect the isobutylene system 
polymer bfock (a) and the aromatic-series vinyl system compound which have the silicon radical 
combined with the hydrdysb nature machine or the hydroxyl group at the end. olefm system 
resin (B). and the approach with which the above m e nti oned component used by the case may 
be mixed by homogeneity, it can adopt aH 

[0056] When constructing a bridge dynamically in a compone n t (A) and/or olefin system rewi (8) 
and manufocturing the thermoplastie-elastamer constituent of thb invention at the time of 
melting mbang of a component CA) and olefm system rewi (BX it can carry out preferably by the 
approach of akistrating below. 

(00S7) For exampla, a bb PURASUTO nM, Brabender. a Bai^ury mixer, a kneader. AHhowh 
manufactured using mating machines, such as mefting kneadr« eqMpment of continuous systerrw 
such as dr ect -vcn t - s ystem kneatfing equtpmenta, sud« as a roll, or batch type kneadng 
cqu«iment. a single screw extruder, and a twin screw extruder, or extrusion mohfir^ irgectian 
moidmg. and compression mokSng After carrying out melting kneadmg. addhg moisture 
s ub seq u en tly to it and crossSnking reaction's fiiDy advanesig until it mbes aD components 
befar eha nd and becomes homt^eneity. the a ppro ach of stoppi>« melting KneaiSng b employsbic 
ht peifufiiHftg the above— mentioned method of perfbrmng dynamic bridge forntation to melting 
Pleading and co inc i den c e, tiie temperature of 140-210 depees C b desirable 
[0058] The constituent of this hvention liscowers the especbOy excellent description by making 
the (A) component construct a bridge by the sianol condensation reaction as merttioned above, 
ft b efRsctive in a sihrwl condensation reaction in supply of moisture, and aWwu^ there b 
espectaOy rw Emit as the supply approach of tiie mobttre in thb invention, after fabricating the 
• ppro a ch e# supplying mobture. for e xa mpl e just before fabricating to the approach of supplyir^ 
moisture at the time of kneadirig of (1) cons t ituent end the constituent which carried out tO 
k nea din g , and the constituent which carried out (3) kneaifrig. it b the approach of supplying 
mobture etc arMi control of a s>anol conde ns a t ion reaction b possWe. (1) and (2) are especially 

[0059] Moreover, the various adtSkion approaches can choc»se. for example, a mixer or the static 
or high hy<fc-olys b nature machine content sibne compound of an approach and temper a ture 
dependence wMch mbes with a mechanical mber add for moistwe and/or a hydrolysb nature 
m mM no content saane compound before kneading the approach of controlling a reaction by the 
temperature change and the compound to imM^ water made stick add. and. n the case of the 
approach of adding moisture etc before krwatfin^ the approech of controlling a reaction by the 
temper a faa-e change etc b Skistrated. When using the hydrate of a metal salt aa a source of 
supply of required moisture, the hydrate of a metal salt can use widely what b usually marketed, 
for example, the hydrate of an alialne-earth-metal salt, the hytVate of other metal salts, etc 
are mentioned. Abo in these, tfie hydrate of wi aBuB-metal salt and the hyd^e of an aDiafine- 
earth meUl saK are desirable, and MbS04.7H20. Na2CO3.10H2O. Na2SO4.t0H2O. 
Na2S203.SH20, Na3P04.12H20. and Na2B4O7.t0H2O etc b specifically mentioned. As for the 
hydrate of a metal salt it b desirable to use it in tite range of the 0.01 - SO section to the 
isofairtylene system copolymer 100 section of a com p o n en t (AX EspecbDy, it b still still more 
desirable to use it in the range of the two to 10 section the ona to 20 section the 0.1 to 30 
sectiorv The hydrate of the above me nti oned metal salt may be used only by one kind, and may 
carry out two or more kind mixatg use 

[0060] The thermopbstic-ebstomer co ns tituent of thb invention can be fabricated umng the 
shapmg approach and shaping equipment wMch are generally adopted to a the r mopla st i c s 
cons ti tuent for example, can carry out melting shaping by extrunon mohSng. trvection mokSng. 
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[0066] 45 minutes after ad(&ig this mixed solution. aOyI compound trimethyl silane 1 2ml 
(lO.Onwnol) was added. After stirring at temperature as it is for 60 mirKites. the methanol of 
about 40 mL(s) wras added and the reaction was terminated. 

[0067] After distaiirtg a solvent etc. out of a reaction sokition. it (Sssolved in toluene and rirtsing 
was performed twice, rurthermore. the tokierw solution was added to a lot of methanols, the 
polymer was settled. ar>d the target block copolymer was obtair>ed by carrying out ttm vaciaan 
dbrying of the obtair>ed polymer at 60 degrees C for 24 hours. The molecular weight of the 
polymer obt«ned by the gel-permeatk)n-chromatography (GPC) method was measured. Mn of 
tite isobutylene polymer before styrene addition of 10500 and Mw/Mn is 1.40. and the bk>ck 
copolymer whose Mw/Mn Mn of the bk>ck copolymer after a styrene polymerization b 15000. 
and b 1.50 was obtained 

[0068] ki thb way. 80g and <fimethoxymethyt$itarw 2.8g were made to react among the obtained 
aOyI group er>d polystyrene-polyisobutytene-polystyrene tr*lock copolymers. As a catalyst 
S.6mg (0.00000831 mmol/mu L xylene sokition) of platirxjm vinyl sfloxane complexes was added 
The reaction was performed at 90 degrees C f or 6 hours. The polystyrene-polyisobutylene- 
pdystyrerte trftjiock copolymer with which the siBcon radical combined with the methoxy group 
was introduced into the end was obtained after reduced pressure drying. 
[0069] [(Example 2 of manufacture) Manufacture of a styrene-isobutylene-styrene block 
copolymer (SIBS)] 

A syrirtge b used after carrying out the nitrogen purge of the irtside of the polymerization 
container of the separable flask of 2L. n-hexar>e (what was.dbried by molecular sieves) 456.1 mL 
and butyl chlcricie (what was dried by molecular sieves) 656.5mL are added After attaching a 
polymerization container all over -70-degree C dry ice / methanol bus and cooling. The liquid- 
sendng tube made from Teflon (trademark) was connected to proof-pressure glass liquefaction 
extrBf:tion tubing with a three-way cock containing isobutylene morK>mer 232mL (2871mmol). and 
the isobutylene monomer was sent by nitrogen pressure in the polymerization container, p- 
JIKUMIRU chtoride 0.647g (2.8mmol) and 1.22g (14n«nol) of N.N-<fimethylacetamide were added 
Next titanium-tetrachkiride 8.67mL (79.1mmol) was added further, and the polymerization was 
started. After agitatir>g at the temperature same for 1 .5 hours from polymerization irtitbtion. 
polymerization sokition abbrevbtion ImL was sampled as an object for a sampling from the 
polymerization sokttiori. Then, the mixed solution of styrene monomer 77.9g (748nimol) 
beforehartd c»oled at -70 degrees C. n-hexar>e 23.9mL. and butyl diloride 34 JmL was adiled in 
the polymerization container. 45 mirxites after addmg thb mixed sokftiort. the methanol of about 
40 mLCs) was added and the reaction was terminated 

[0070] After dbtilling a solvent etc. out of a reaction sokitiorv it <fissolved in tokiene artd rinamt 
was performed twice. Furthermore, the tohjone sokition was added to a lot of metharwis. the 
polymer was settled and the target block copolymer was obtained by carryirig out the vacuum 
dr)^ of the obtained polymer at 60 degrees 0 for 24 hours. The molecular weight of the 
polymer obtained by the gd-permeation-chromatography (GPC) method was measured Mn of 
the isobutylene polymer before styrene addition of 50.000 arMi Mw/Mn b 1.40. and the block 
copolymer whose Mw/Mn Mn of the block copolymer after a styrene polymerization is 67.000. 
and b 1.50 was obtained 

(Example 1) Adding [ carried out melting kneading of the SiSIBS usir« the bb PURASUTO miU 
(Oriental machine company make) which set the 100 sections and PP as the 25 sectiorts. and 
set these as 1 70 degrees C. and ] water for the plasticizer 150 section and the sianol 
twndensation catalyst 2.5 section gradually subsequently, after carrying out meltir^ kneadaig, 
addition and melting knea<fing was further carried out at 170 degrees C untB the vakie of torque 
showed the peak price, artd dynamic bridge formation was performed The obtained 
tfiermopbstic-ebstomer constituent was able to be easily fabricated at 180 degrees C in the 
shape of a sheet with the Shindo metal industry company make and a pressurization press. The 
degree of hardness and compresson set of the obtained sheet were measured accorAng to the 
above-mentioned approacK The degree of hartkiess was 42 and the compression set was 40%. 
(Example 1 of a comparisorO After carrying out meltir«g kneadirtg for 10 minutes u^ng the lab 
PURASUTO miO w^nch set SISS as 180 degrees C. it fabricated at 180 dep-ees 0 in the shape of 
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a sheet The dep^ee of hardness of the obtained sheet was 47 
87%, 
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Thus, the thenno|^stic-*elastanier con st i t ue n t of an exainple t showed tho comprestion set 
vahM quite lower than a SI8S sample substance, though it wa3 a desroe of hardness ahnost 
eqwvalent to the SSS simple substanco which is an isobutylene system block co polymer shown 
in the example 1 of a comparison. 
[0072] 

[EffiBCt of the hwentiofO Thus, the thermopi a stic-olastomer constituent of ttiis invention is a 
new thermoplastic-elastomer constituent which was rich in flenbSity and was exceDent in 
fabrication nature, espocisily • compression set property. 



tTranslstion donej 
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. and the compression set was 
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